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TELECOMMDNTPAT'TnTJg 



This invention relates to the allocation 
subscribers in telecommunicat 



For example, current radio telecommunications 

have an architecture that readily allows 

and deployment of special 

screening, call forwarding, and call interception 
standard for mobile telecommunicat 
and has been designed so as to 

■ 

in which service control 



ao not: 



such as -call 
The GSM 



early stage of development as far 



of GSM is still at an 



*n object of the present invention is to provide a method and 



in telecommunications systems such 



The 



the 



present invention consists in a method of controlling 

of special services to subscribers in a 
system in which individual subscribers 
by subscriber numbers stored in a register with 
ubscriber location information whereby incoming calls 
routed to these subscribers, characterised in that calls 



associated s 
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with subscriber numbers that are to be allocated special services 
are identified in the register and are forwarded to the 
subscribers via a service control module in which the special 
services are administered. 

Calls are forwarded to the service control module using a call 
forwarding service and related subscriber numbers identified in 
the register that point to the service control module and the 
called subscriber. The invention can therefore be readily 

implemented in mobile telephone communications systems such as 
GSM and wire-line systems that have a call forwarding service. 

The actual implementation of the invention will depend upon the 
topology of the communications system. For example, in one 
implementation, the subscriber number may be associated with a 
virtual subscriber in a first data record in the register so that 
calls are forwarded to a related virtual subscriber who is 
associated with the real subscriber in a second data record in 
the same or a separate register. Two subscriber data records 
are thus required for each subscriber allocated the special 
services . In an alternative implementation, the normal 

subscriber data record in the register may be extended so as to 
create two speech services, one of which serves to forward calls 
via the services control module to the register using the related 
subscriber number, and the other of which serves to route calls 
on to the subscriber using his location information in the normal 



The invention will now be described by way of example with 
reference to the accompanying drawings in which: 



Figure 1 is a 



ic diagram of a 



cording to a first embodiment of the invention; 



Figures 2a and 7b are schematic diagrams of the subscriber data 

in the home location register of the system of 



Figure 1; 



Figure 3 is 



a s 



chematic diagram of a mobile radio telephone 



system according to a second embodiment of the invention 
Figures 4a and 4b are schematic diagrams of the 
records used in the home location 
Figure 3 ; and 

Figure 5 is a schematic diagram of a cable 



The mobile radio telephone system of Figure 1 includes 
mobile switching centre GMSC which is responsible for routing 
incoming and outgoing traffic and signalling within part of the 
network to establish calls to and from subscribers' mobile 

s . A home 



register HLR contains individual 
subscriber data records for subscribers allocated to 
of the network as their home network. 



A normal 
has no 
and 



subscriber data record associated with a subscriber who 

is shown in Figure 2a, 
his international identity IMSIreal and his 
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subscriber number MSISDNreal. If the switching centre GMSC 
receives an incoming call for this subscriber MSISDNreal , it will 
send an enquiry 1 for routing information to the home location 
register HLR. If the subscriber at this time is located in 
another part of the network covered by a visited mobile switching 
centre VMSC, and is registered in the visitor location register 
VLR associated with that switching centre, the home location 
register HLR will hold information of the location of the 
subscriber IMSIreal in the form of a roaming number supplied in 
a response 7 following an enquiry 6. This roaming number is 
therefore supplied to the gateway mobile switching centre GMSC, 
which then uses it to route the call to the subscriber via the 
mobile switching centre VMSC. 

Alternatively, if a subscriber is allocated special services such 
as call screening, call forwarding or call interception, the 
subscriber data record takes the form shown in Figure 2b. Two 
separate speech services, speech 1 and speech 2, are now 
associated with the subscriber's identity IMSIreal. Speech 2 
has a call forwarding service associated with it which applies 
to calls with the subscriber number MSISDNreal, and forwards them 
to a related subscriber number MSISDNhidden which exists in the 
same subscriber data record as speech 1. Calls are therefore 
effectively forwarded to the same subscriber IMSIreal, but in 
being forwarded, they are routed via an auxiliary switching 
centre ASC which administers the special services identified 
therein against the subscriber number. 



4 



in particular, when the switching centre GMSC receives the 
routing information MSISDNhidden from the home location 

in the response 2, it analyses 
determines that it is to be 



and 



to the auxiliary switching 
centre ASC and sets up a call using MSISDNhidden in the call set- 
up message 3. The auxiliary switching centre ASC then 
the call 



MSISDNhidden (equivalent to MSISDNreal), and then, subject to the 
results of this processing, continues by setting up a call to the 
switching centre GMSC using MSISDNhidden in the call set-up 

message 4. The switching centre GMSC analyses 

number MSISDNhidden, and this time, because 

m a 





routing information enquiry 5 to the 



, xt sends a 
home location register HLR 



using MSISDNhidden. The home location 



a response 8 containing the 
and the switching circuit GMSC 



register HLR then sends 
number for the subscriber, 



m a call set-up message 9 to 
to set up the call to the subscriber 



roaming number 
switching circuit VMSC so 



An alternative mobile radio telephone 



Figure 3 in which the 



m 



components . 



references are used for common 



This 



in the form of the 



The normal subscriber 
before, but there 



system differs from that of Figures 1 and 2 

data records used in the home 
special services to a subscriber, 
record shown in Figure 4a is the 
now two separate subscriber data 



allocating special services, as shown in Figure 4b. 



One 
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record is associated with a virtual or hidden subscriber 
IMSIhidden and comprises the subscriber number MSISDNreal with 
a call forwarding service so that calls on this number are 
forwarded via the auxiliary switching circuit ASC to the related 
virtual or hidden subscriber number MSISDNhidden which is 
associated with the real subscriber IMSIreal in the second data 
record* Calls for the subscriber number MSISDNreal are 

therefore forwarded using the related subscriber number 
MSISDNhidden and follow the same route as described in relation 
to Figure 1 # including the auxiliary switching circuit ASC which 
processes the calls according to the special services identified 
therein for MSISDNhidden. 

As shown in Figure 3 f the home location register is divided into 
a home location register HLRhidden which holds the data records 
for the virtual or hidden subscriber identities IMSIhidden r and 
a home location register HLRreal which holds the data records for 
the real subscriber identities IMSRIreal. However f in 

alternative embodiments of the invention these records may all 
be stored in the same home location register. 

If the illustrated systems incorporate a short message service, 
such as proposed for GSM systems, then additional arrangements 
are necessary to route these to the subscriber. In the system 
of Figure 1, the subscriber data record is further extended to 
include a third service SMS for short messages. The gateway 
mobile switching circuit GMSC analyses the incoming calls to 
identify short messages, which are classified as calls for the 



6 



« 



subscriber number MSISDNreal which lack the call forwarding 

The switching circuit GMSC then enquires with the 
home location register HLR for routing information to route these 



In the system of Figure 3, 
the subscriber data record for IMSIreal is extended to include 
a short message service using the subscriber number MSISDNreal . 
The gateway mobile switching circuit GMSC identifies 



messages as in the system of Figure 1, and enquires with the home 
location register HLRreal for appropriate routing information. 

The telecommunications system illustrated in Figure 5 is a 
telephone system including a switch SW through which incoming 



If a subscriber number 
services, then this number ISDNreal is translated into a related 
subscriber number ISDNhidden in the switch SW, 
incoming calls for ISDNreal to be routed 
switching circuit ASC which administers the 

Subject to the results of the special services on incoming calls 
at the auxiliary switching circuit ASC, these calls 
on via the switch SW to 



number ISDNhidden. The system is therefore similar to that of 
Figures 1 to 4 in that it uses a related subscriber number 
ISDNhidden and an auxiliary switching 
special services to a subscriber number ISDNreal, but the switch 
SW finally routes calls directly to the subscriber without the 
need for visitor location or roaming information. 
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CLAIMS 

1. A method of controlling the allocation of special 

services to subscribers in a telecommunications system in which 
individual subscribers are identified by subscriber numbers 
stored in a register with associated subscriber location 

m 

information whereby incoming calls can be routed to these 
subscribers, characterised in that calls with subscriber numbers 
that are to be allocated special services are identified in the 
register and are forwarded to the subscribers via a service 
control module in which the special services are administered. 

2. A method as claimed in claim 1, characterised in that 

calls are forwarded to the service control module using a call 
forwarding service and related subscriber numbers identified in 
the register that point to the service control module and the 
called subscriber. 

3 - A method as claimed in claim 1 or 2 f characterised in 

that the subscriber number is associated with a first data record 
in the register so that calls are forwarded to a related virtual 
subscriber which is associated with the real subscriber in a 
second data record. 

4. A method as claimed in claim 3, characterised in that 

the related virtual subscriber is implemented by the service 
control module which processes the calls according to the special 
services identified therein for the virtual user. 



5 * A method as claimed in claim 1 or claim 

characterised in that the register contains a data record which 
relates to at least first and second services, in which the first 



is arranged to direct calls directly to the real 
subscriber and the second service is arranged to direct calls to 
the service control module. 



6. 



A method as claimed in 
the second service responds to a 
number and forwards calls to a 



5, characterised in 
call made to the subscriber's 



related subscriber number which 



corresponds to the virtual subscriber 
service control module. 



implemented within the 



: A method as claimed in claim 6, characterised in 
are forwarded from the service control module to the first 

service has been provided by the 



service control module. 



8. 



A method as claimed in any one of the 

in that the special service comprises 
of call screening, call forwarding and call i 



9- A telecommunications system characterised by a service 

controller for controlling the allocation of special services to 
subscribers, wherein individual subscribers are identified by 
subscriber numbers stored in a register with associated 
subscriber location information, such that calls to subscriber 
numbers that are to be allocated special services are identi 
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in the register and are forwarded to the subscribers via the 
service controller which administers the special services. 

10. A telecommunications system as claimed in claim 9, 
characterised in that the telecommunications system is a cellular 
mobile telephone system. 

11. A telecommunications system as claim in claim 9, 
characterised in that the telecommunications system comprises a 
cable-based communications system. 
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